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Control of Jib Model Using Pid And Lqr 
Optimization 
Abstract - Crane is widely used in heavy loads transportation and hazardous 
material handling in industry t o  l ift loads from one place t o  another. The 
transporting movement o f  heavy paylod causing n unwanted motion t o  the payload 
due t o  accelaraton and deceleration o f  crane trolley. To reduce these problems, a 
conventional Proportional-Integral-Derivative (PID) is proposed with Linear- 
Quadratic-Regulator (LQR) optimization enable the transfer the loads from one point 
t o  another as fast as possible and reducing the excessive movements t o  dissolve 
absolutely at the end of the load delivered point. In this method, LQR elements are 
used t o  generate and tune the PID controller gains according t o  the parameters 
given and desired specifications. Simulations are performed t o  demonstate the 
effectiveness of the proposed control scheme using MATLAB/SIMULINK software . 
The simulation results show that the designed controller is effective for load swing 
suppression and reduction of the excessive movements of the cart. 
Nomenclature : 
9 Gravitational acceleration constant 
J'v Jib motor equivalent moment of inertia 
K t , ,  Jib motor torque constant 
' P Vertical distance of payload f rom jib arm 
lX P Mass o f  payload 
m troiiey Mass of trolley 
rj,,,,,ey Radius of trolley pulley from pivot t o  end of tooth 
FKEE Comp~lation of Papers 2009 







Figure 9 shows the simulated result for swing angle control performance of PID 
control. The result shows the maximum angle is about 7.7745 deg and the minimum angle is  
-6.261 deg. The pendulum is stopped from swinging at 15.13 set. 
We have presented our simulation investigtion of PID controller using LQR 
optimization. We demonstrated that the proposed control scheme able to reduce and give 
minimum swing angle and settling time. Optimal control tuning, (LQR) is the best way to 
tuning the proportional, integral and derivative of PID gains until the ideal response is 
produced [12] thus minimizing time while using the heuristic /classical method for PID 
controller of obtaining the best gain value. [13] 
This work was supported in part by Universiti Tun Hussein Onn Malaysia, 
[ I ]  Khalid L. Sorensen, William Singhose, and Stephen Dickerson, A controller enabling 
precise positioning and sway reduction in bridge and gantry cranes, Control 
Engineering Practice, Vol .15, pp. 825-837, (2007). 
[2] Wahyudi, Jamaludin Jalani, Riza Muhida and Momoh Jimoh Emiyoka Salam, A 
Practical And Intelligent Approach, lnternational Journal of Advanced Robotic 
Systems, Vol. 4, No. 4 pp 5-15(2007). 
131 F. Omar, F. Karray, 0. Basir and L. Yu, Autonomous Overhead Crane System Using a 
Fuzzy Logic Controller, Journal of Vibration and Control, pp 17- 25(2004). 
141 Rigoberto Toxqui, Wen Yu, and Xiaoou Li, Antiwing control for overhead crane with 
neural compensation, lnternational Joint Conference on Neural Networks, pp 20-30 
(2006). 
[5] Harry M. Pearce, The Design and Construction of an lnteligent Power Assist Jib Crane, 
Northwestern University, August 1999. 
[61 Mahmud lwan Solihin and Wahyudi, Sensorless Antiswing Control for Automatic 
Gantry Crane System, lnternational Journal of Applied Engineering Research, Vol.2, 
N0.1, pp. 147-161, 2007. 
[7] Michael I<enison, and William Singhose Input Shaper Design For Double-Pendulum 
Planar Gantry Cranes, IEEE Conference on Control Applications, 1999 
[8] Zairulazha Bin Zainal, Modeling and Vibration Control of a Gantry Crane,Universiti 
Teknologi Malaysia,2005 
Control of Jlb Model Us~ng Pld And Lqr Optlmlzatlon 
[g] Floriberto Ortiz Rodriguez, Wen Yu, and Marco A. Moreno-Armendariz. Anti-Swing 
Control With Hierorchicol Fuzzy Cmoc Compensation For An Overhead Crone, 22nd 
IEEE International Symposium on Intelligent Control, October 2007 
[ l o ]  J. J .  Rubio-Avila, R. Alcantara-Ramirez, J. Jaimes- Ponce, and I. I. Siller-Alcala, Design, 
construction, and control of o novel tower crone, International Journal Of 
Mathematics And Computers In Simulation 
[Ill Quanser 3DOF Crane User Manual, page 31-34 
[12] Ahmad Nor Kasruddin Nasirl, Mohd Ashraf Ahmad2, Najidah Hambali3 Performance 
Comparison between LQR and  PID Controller for a Speed and  Path Trajectory control 
of o HovercroftSystem,pp. 1-6. 
[I31 Rosa Argelaguet, Montserrat Pons, Joseph Aguilar Mart i  Joseba Quevedo, A New 
Tuning of PID Controllers Based on LOR Opt~rnizotion. Pp. 1- 5,2007 
FKEE Compilation of Papers 2009 
